Nonradioactive in situ hybridization for detection of hydrophobin mRNA in the phytopathogenic fungus Claviceps purpurea during infection of rye.
Hydrophobins are unique fungal extracellular proteins that produce amphipathic films at interfaces, mediate contact to hydrophobic surfaces and are known to be important in phytopathogenicity. In the pathogenic ascomycete Claviceps purpurea, causing ergot disease in grasses and cereals and ergotism in livestock, a gene encoding an extraordinary type of hydrophobin has been detected, which appeared to be induced during alkaloid synthesis in axenic culture of an ergot-alkaloid producing strain of Claviceps (V. Garre and P. Tudzynski, pers. communication; Arntz and Tudzynski, 1997, Curr. Genet. 31, 357-360). To elucidate presence and function of this hydrophobin during infection of rye, the nonradioactive in situ hybridization technique was successfully adapted to the fungal organism and optimized in the pathogenic interaction system. Semithin cryosections proved to be suitable for microscopical gene expression analysis using immune-mediated alkaline-phosphatase staining for detection of digoxigenin-labeled cRNA probes. Specific hybridization of the prepared antisense riboprobe to hydrophobin mRNA was confirmed in nonradioactive Northern blots. While permeabilization by proteinase K had only a minor effect, the inclusion of detergent into the hybridization solutions enhanced specific RNA-RNA hybridization under maximum stringency. Hydrophobin mRNA was found in fungal cells, growing in axenic culture. In the disease cycle, hydrophobin transcripts were localized in abundance during vegetative fructification in conidiophores that actively produced conidia. No signals were observed in sclerotial hyphae during formation of the alkaloid-containing ergots, although they fluoresced intensely during total RNA detection using acridine orange. Notably, in situ hybridization experiments resulted in specific signals during early infection and colonization phases in the external mycelia and in hyphae penetrating the host epidermal layer. The presumed role of the hydrophobin gene product in ergot pathogenicity is discussed with respect to the described spatio-temporal distribution of the hydrophobin transcripts.